A digital video on forces occurring in rotating frames of reference is presented. It allows students to observe and to analyze the trajectory of one and the same moving ball in both systems, the laboratory system at rest and the rotating system. An application of the video for physics exercises in the first year of physics study is outlined.
But as experience tells us, learners do have difficulties in general to understand this concept (here transformation of coordinates): one reason could be because the demonstration experiments in class are unclear (e.g. Foucault pendulum); another reason could be because static representations in physics books are misleading or simply wrong; or that text books sometimes persuade the reader as if fictitious forces are not really existing/acting forces. In addition, the observer (pupil or student), watching such a demonstration experiment, is located in the coordinate system at rest (laboratory system), whereas the Coriolis force acts and can be visualized only in the accelerated coordinate system. Several "tricks" are known in specially designed demonstration experiments to visualize the Coriolis force, such as pendulum filled with sand over a rotating disc or monitoring the trajectory of a rolling ball over a rotating disc [1] . But all those tricks require the skill of a learner to perform the transformation of the two reference frames (at rest and accelerated) quasi in its head. As teaching media we know of many convincing videos (e.g. carousel, winds around a low pressure area in the Northern/Southern Hemisphere). Common to all of them, the observer is located either in the rotating system or in the system at rest. Technical advantages of digital videos are not used [2] .
As is well-known, the Coriolis force becomes noticeable on a body for example, if the body is moving radial with constant velocity in a constantly rotating system (i.e. this system is accelerated). From the view of the laboratory system at rest, this body is moving without forces acting on it; therefore its trajectory of motion is a straight line (if we neglect friction). From the view of the accelerated coordinate system the trajectory of this body will deviate from a straight line as a consequence of the additional force acting on that body. Therefore one has to monitor one and the same motion of a body from the view of these two coordinate systems (at rest and accelerated), to demonstrate clearly the difference. This is exactly the approach of our video to realize these two "views".
To appear in European Journal of Physics The experimental set up is shown in figure 1 : a digital camera, fixed at the floor of the laboratory, shows the view of the coordinate system at rest; a further camera, fixed on the rotating disc, shows the view of the accelerated coordinate system. The difference in both views is very obvious in our video, because the noticeable pattern of the lab-table is at rest or rotating. The rest of the experimental set-up is known: the ball is rolling down an inclined plane; in the middle of the disc the ball leaves the inclined plane; then the ball is rolling with a constant radial velocity (Newton's first law:
applied to the system at rest). A motor is rotating the disc with constant frequency. The result is shown in figure 2 . One and the same trajectory of a rolling ball is viewed by the video camera at rest (left part) or viewed by the rotating video camera (right part). The video camera is taking 25 pictures per second; therefore one can mark the position of the ball in the trajectory by equidistant points for visualization.
We are producing our teaching videos in such a way, that the observer can simply watch the video (qualitative approach) or during looking at the video the observer can perform measurements (quantitative approach). These activities -to measure and analyze data (see figure 3 and Appendix) -are related to a specific problem, of course. All necessary data/information (such as radius of disc, frequency of rotating disc, position of ball at given times) are available with this video. Therefore, the observer of this video can experimentally check the theoretical definition of the Coriolis acceleration.
This video -Coriolis and centrifugal forces -can be downloaded for free with average resolution [3] or can be ordered from the authors on CD-ROM with higher quality [4] .
